Infrared Calcium Triplet Emission in Interacting Binary Be Stars 
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ABSTRACT 

Polidan (1976) suggested that Be stars showing the Call IR triplet in emission are 
interacting binaries. With the advent of the Gaia satellite, which will host a spectrom- 
eter to observe stars in the range 8470-8750 A, we carried out a spectroscopic survey of 
150 Be stars, including Be binaries. We show that the Ca II triplet in emission, often 
connected with emission in Paschen lines, is an indicator of a peculiar environment in 
a Be star disc rather than a signature of an interacting binary Be star. However, Ca 

II emission without visible emission in Paschen lines is observed in interacting binary 
stars, as well as in peculiar objects. During the survey, a new interacting Be binary - 
HD 81357 - was discovered. 



1. Introduction 

An atlas of O-G0 stars in the infrared spectral region was presented by Andrillat et al. (1995), 
but no systematic attempt has been undertaken so far to investigate the spectra of Be stars in the 
RVS domain of Gaia. Therefore, we decided to carry out a large scale documentation project on 
Be stars. A very brief description of the Ca II IR lines in Be stars can be found in Jaschek et al. 
(1988). The aim of the project was to compare Ha and Paschen spectra of Be stars and exploit the 
possibility to derive the properties of Ha from the observations of higher members of the Paschen 
series, as Gaia instrumentation will complement the medium resolution IR spectra by very poor 
spectral resolution for Ha line. In addition, one can study the behaviour of the calcium triplet 
in early-type emission stars and interacting binaries. For the survey, we used the Ondfejov 2-m 
telescope equipped with a Coude spectrograph. Pairs of spectra covering Ha and Gaia RVS region 
have been so far obtained for about 150 Be stars. 
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2. Data collection and reduction 

The spectra were secured with the Ondfejov single order spectrograph + SITe 2000x800 chip 
(R=12700, 6250-6750 and 8392-8900 A). The stellar and calibration spectra (Th-Ar and tungsten 
lamps) were reduced using IRAF. 

3. Results 

Calcium triplet emission in interacting binary Be stars. The Ca II triplet lines coincide 
with Paschen P16, 15, and 13. For a strong emission object like x Oph, the contribution of calcium 
to the Paschen emission is marginal, if any (no difference in intensity between P14 and P15/P16). 
However, in "normal" Be stars (e.g. V731 Tau or 7 Cas) the calcium emission is growing with 
the decreasing strength of Ha emission. It is very pronounced in interacting binaries AX Mon, 
KX And, BR CMi, but not visible in systems like RX Cas, CX Dra or even (3 Lyr. Spectra of 
binaries HR 2142, 59 Cyg or <p Per mimic rather "normal" Be stars in the infrared, while ij) Per 
resembles KX And. Thus, after 35 years, the suggested connection between the behaviour of calcium 
emission and interacting binaries is still open. 




Fig. 1. — Trailed spectra of HD 81357 versus the phase of the orbital period ^=33^73. The radial- 
velocity curve of the secondary is clearly defined by the motion of the Ca II 8498 A line which 
shows an emission component too. The emission is moving in anti-phase (possible disc around the 
primary?). The spectra were secured at Ondfejov during March 2011 - April 2012. 

HD 81357 new (interacting?) Be binary. In the course of our survey of Be stars in Ha 
and RVS regions, an interesting object - HD 81357 was discovered. Its red and infrared spectrum 
closely resembles BR CMi, an interacting Be binary (Royer et al., 2007). We derived the first 
orbital elements: P=33*?73, ^2=79 km s -1 , e=0. Trailed spectra are shown in Figure 1. The 
orbital period applied on Hipparcos photometric data gives double-wave curve, while the 25.7- 
day period suggested by Koen and Eyer (2002) yields simple curve. The semi-amplitude of the 
secondary (cool) star is based on the measurements of Fe I and Ca II absorption lines. As in case 
of BR CMi, the lines of primary component are not readily seen. The estimated semi-amplitude of 
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the primary (hot) star is in the range of 5-15 km s 1 (from the motion of Ha and Ca II emission). 
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